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FIGURE.--Effect of time of incubation in the
FDA substrate solution on the intracellular
fluorescein fluorescence polarization of
human lymphocytes. In 0'65/tM FDA
prepared from a glacial-acetic acid FDA
stock solution: emission GG495 optical
filter only ([); both emission GG495 and
excitation FITC optical filters (0). In
2.6uM FDA prepared from an acetone
FDA stock solution: emission GG495
optical filter only (A); both emission
GG495 and excitation FITC optical
filters (x). In all experiments cells were
incubated in bulk under constant stirring
in FDA solutions kept at 270C and 3ml
samples were withdrawn at various inter-
vals. The correlation coefficient, a measure
of the tightness of the linear relationship
between P values and time of incubation,
is 0-98.
because of stray-light artifacts, the conclu-
sions of Balding et al. on the effects of time
of FDA hydrolysis and of changes in the
intracellular fluorescein concentration on the
results ofthe 'SCM test" areinconsequential.
B. CERCEK
Paterson Laboratories,
Christie Hospital and
Holt Radium Institute,
Manchester
SIR,-We are perplexed that Balding et al.,
in their recent paper (Br. J. Cancer, (1980)
41, 73) overlooked the fact that the success-
ful accomplishment of the SCM test depends
on the isolation of a specific subpopulation of
lymphocytes (Cercek & Cercek, 1977, 1978a,
b; Takaku et al., 1977; Hashimoto et al.,
1978; Kreutzmann et al., 1978; Pritchard and
Sutherland, 1978; Pritchard et al., 1978;
Orjasaeter et al., 1979). In contrast to 90%
pure density-specific lymphocytes (of which
more than 75% are T cells) used in the SCM
test, their cell preparations contained an
average of only 67% lymphocytes with an
undefined proportion of T cells. It is obvious
that the experimental conditions for the
isolation of SCM responders were not strictly
followed. For example, their "cell prepara-
tions b" were isolated at 13°C instead of at
16.7°C (calculated from their data on the
osmolality and density of the Ficoll-Triosil
solution) resulting in the isolation of SCM-
non-responding lymphocytes (Cercek & Cer-
cek, 1978b). Other critical deviations from the
SCM protocol include the use of HEPES
instead of phosphate buffer in their "cell
preparations a" as well as the use of acetone
in the preparation of the FDA substrates.
Both HEPES buffer (unpublished results)
and impurities in the acetone diminish or
abrogate SCM responses to PHA and cancer
antigens (Cercek & Cercek, 1976, 1977).
Furthermore, they claim that on PHA
stimulation of lymphocytes the rate of
fluorescein diacetate (FDA) hydrolysis incre-
ses and the leakage of fluorescein decreases.
In contrast, a detailed study on the effects
of PHA on the kinetics of FDA hydrolysis
in human lymphocytes (Mullen & Campbell,
1979) and the data of Cercek & Cercek
(1978a) show that the rate ofFDA hydrolysis
decreases on PHA stimulation by an average
of 40%. It has also been reported that
binding ofmitogens such as PHA and Con-A
to the plasma membrane of lymphocytes
increases its fluidity and permeability
(Greaves & Janossy, 1972; Collard et al.,
1977). To this we can add our own observa-
tions from hundreds of measurements on
SCM-responding lymphocytes from healthy
donors, cancer patients or donors with
other diseases, which show that after PHA
stimulation the permeation of fluorescein
always increases by 5-150% according to the
batch of PHA, over that of the controls.
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hydrolysis, the intracellular fluorescein con-
centration in stimulated lymphocytes is
lower than in controls when the combined
effects of decreased rate of hydrolysis and
increased leakage are considered. It follows
that decreases in P of 10-50% after PHA or
tumour-antigen stimulations, as observed
in the SCM measurements (Cercek et al.,
1974; Cercek & Cereek, 1975, 1976, 1977,
1978a, b; Takaku et al., 1977; Nishifuku etal.,
1977; Hashimoto et al., 1978, 1979, Kreutz-
mann et al., 1978; Pritchard & Sutherland,
1978; Pritchard et al., 1978; Stewart et al.,
1979; Orjasaeter et al., 1979) cannot be
caused simply by increases in intracellular
.'fluorescein concentrations.
In conclusion, theinability ofBalding et al.
to repeat the SCM test cannot be accounted
for, as they suggest, by their rigid control
of the intracellular concentrations of fluore-
scein, but is explained adequately by their
insufficient attention to details of the SCM
protocol. The importance of the latter for
the success of the SCM test has been stressed
in all publications from the groups that have
successfully established the technique.
L. CERCEK
Pater,3on Laboratories,
Christie Hospital and
Holt Radiwnt Institute,
Withington, Manchester
J. A. V. PRITCHARD
W. H. SUTHERLAND
Tenovu8 Laboratories,
South Wales Radiotherapy and
0,)icology Service, Velindre Hospital,
Whitchurch, Cardiff
SIR,-Whilst ackno-,N,Iedging the disagree-
ment in interpretation between us and Dr
Cercek, -%Ne cannot accept some of the
generalizations presented in his letter.
The assertion that an asymptotic decrease
in P value is diagnostic ofstray-light artifact
is begging the question, and assumes a
linear relationship between P, duration of
hydrolysis and intracellular fluorescent in-
tensity (Fi). Udkoff & Norman (1979) quoted
in support in the letter, present a model that
agrees ii-ith our results, in that they predict
and demonstrate that P varies with Fi,
showing greater variance at lower intensities,
i.e. the relationship is "asymptotic". That
1-ie quotes Udkoff & Norman is all the more
14*
surprising in view of the latters' reference
to the Cerceks-quote (p. 54): "What
remains puzzling is that the Cerceks, with all
their publications on the effects of various
conditions on P, have not found the obvious
dependence of P on I.
"
The results presented by Epstein et al.
(1977) are for mouse EL4 leukaemia cells
and -%Aould therefore be relevant in a qualita-
tive and not quantitative sense. We obtain a
change in P of 0-6%/min. for mouse NK/ lymphoma (unpublished) and report in our
paper an 18% change in P for 400% increase
in Fi, not too different from the 16% change in P over the same range for EL4 cells
examined by Epstein et al. Dr Cercek now
reports a 10% decrease in P in human
lymphocytes for the same fluorescencechange using 2-5.um FDA.
All this is even more puzzling since the
dependence of P on Fi and the decrease in
P of 0-36%/min now presented by Dr
Cercek is in direct conflict with Cercek
et al. (1978 p. 398); quote: "Furthermore
the degree of polarization was the same
whether the measurements were made at
any time between 3 and 15 mins after the
cells were suspended in the FDA substrate
solution, i.e. the changes in bulk concentra-
tion of fluorescein from 6 x 10-10m to
3 x 10-9m had no effect on the polarization
spectra. Independence of the degree of
fluorescence polarization over a 10-fold
change in intracellular fluorescein concentra-
tion was also observed in fluorescence
polarization measurements ofsingle cells".
It is thus perplexing that these previously denied effects have now been so quantified
as to diagnose a problem ofstray light in our
spectrofluorimeter,particularly as that instru-
ment was used by Dr Cercek for his demon-
stration of SCM at the Charing Cross Work-
shop in November 1976 (Bagshawe, 1977) and judged by him to be satisfactory at
that time. That we were aware of possible stray-light problems may be judged from
the inclusion of a 505nm filter in the emission
light path (see Materials and Methods) as an
alternative to the simple expedient of
subtracting scatter values determined on
cell "blanks". Stray light has been quanti- fied at all times and, -%.,ith filter, judged as
not significant at the concentration of FDA
and cells used.
The reference to avoidance of pipetting
errors has nothing to do with stray light,